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Fragments, Signs, Systems:
Research Into Collaborative Innovation.

This paper discusses the findings of research examining a uniquely structured
approach to collaborative innovation. It was intended to facilitate the equitable
participation of diverse sectors of society in addressing complex physical and social
problems. For the last three years this methodology was trialled within a teaching
and learning context.

Jan Coker
University of South Australia

In 2000 the University of South Australia formalized new learning objectives for
undergraduate students. These objectives include the ability to: work collaboratively,
communicate effectively in diverse communities, demonstrate an international
perspective, and commit to ethical action and social responsibility. Lecturers were
asked to incorporate these outcomes into their teaching praxis. I chose to meet
these learning objectives by exploring new approaches to the design process. This
required teaching new methodologies and new skills developed for a structured
approach to collaborative innovation that addresses complex systems problems
within multicultural, international, multidisciplinary, educationally diverse groups.
This paper focuses on the physical outcomes of the collaborations, the reflections
of participants on the process, and the author’s analysis of some key issues
uncovered by the trials which are discussed in light of their implications for further
research into the position and function of design and designers involved in
collaborations for innovation.
Fixed on exploring problematic processes in collaborations directed toward
innovation, the trialled methodology sought to provide opportunities for critical
analysis, playful creativity and rigorous evaluation. These new processes needed to
benefit from the diversity of perspectives, processes and expertise available in an
inclusive global arena. Stakeholders might not have a common first language in a
global arena. They might not work in the same way or even have the same ontology.
I was challenged to find fluid ways to draw on diverse expertise in varied fields when
experts in those fields also varied in their methodologies, the methods they used, the
processes they employed and their technical body of knowledge.
The new structured collaborative process draws on past research in design,
particularly the work on complexity systems by Fuller, Owen, and Alexander. It
draws also on the body of knowledge in social science and business concerned
with mediation, conflict resolution and group processes. It is coherent with current
research in the sciences, particularly in the field of cognitive neurology, and can best
be described as “deep adaptation” or “the type of spatial adaptation which occurs
between neighbouring elements and systems, and which ultimately causes the
harmonious appearance and geometrical cohesion we find in all living matter”
(Alexander 2003).
The research findings indicate:
1

The identified structured processes for collaborative groups can increase the
potential for synergy.

2

Aesthetics may be an early indicator of a valid design path in a complex
system problem.

3

Designers may increase the functionality between diverse disciplines, cultures,
and bodies of knowledge by applying design process in a structured way within
a collaborative group.

It can be inferred from the research that design and therefore designers may
have opportunities to relocate their participation to a core position within an
interdisciplinary group, taking the initiative to shift their activities in collaborative
innovation to process management and facilitation.
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PAPER FOR FUTUREGROUND 2004
FRAGMENTS, SIGNS, SYSTEMS: research into collaborative innovation
This paper briefly discusses FRAGMENTS of insight resulting from my research
into the design of a curriculum for collaborative innovation. In this curriculum diagrams are
employed as visual SIGNS that represent diverse understanding of a problem, they are
used by student designers to negotiate the collaborative innovative space. Any design can
be viewed as a SYSTEM but the “wicked” problems described later in this paper exist in a
globalizing and international context and may now offer opportunities for design of systems
solutions that foster social and ecological sustainability.
BACKGROUND
I began thinking about a curriculum for collaborative innovation in 1999 at the
request of the then program director of industrial design who asked me to teach Design
Methodology and its sequel, Advanced Design Methodology suggesting I incorporate
some collaboration skills into the subjects. While I was still working out a number of issues
related to pedagogy, poiesis, and praxis in order to integrate meaningful content in these
subjects, ideas for a more comprehensive approach began to solidify. At that point I began
in earnest to develop the experimental curriculum which exists today. For the last two
years I have examined the curriculum and the student experience.
Simultaneous to the evolution of the curriculum design the University of South
Australia formalized what the administration terms “Graduate Qualities”(UniSA 2003) or
new learning objectives for undergraduate students. These objectives include the ability to:
work collaboratively, communicate effectively in diverse communities, demonstrate an
international perspective, and commit to ethical action and social responsibility. All
university lecturers were asked to incorporate these student outcome goals into their
praxis. In what ways these graduate qualities might be expressed by students or how their
acquisition might be quantified by staff appeared to remain a mystery for most academics
in the university.
By 2001 I could argue that my own research in a collaborative innovation curriculum
justified a research project in this university context because the outcomes I was looking
for were consistent with the description of the Graduate Qualities. At its most ideal, I was
looking toward an education which could facilitate the equitable participation of diverse
sectors of society in addressing the complex social and ecological problems confronting
global societies. My research has been supported through the Hawke Research Institute
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for Social Sustainability (HRISS) and the Centre for Research in Education, Equity and
Work (CREEW).
THE CURRICULUM DEVELOPMENT
Drawing on the current dialectics in education, cognitive neurology and
psychology, design methodology and methods, conflict resolution, and women’s studies, I
developed the praxis and pedagogy for this curriculum. As there are multifaceted
dialogues concerning globalisation and internationalisation in all disciplines mentioned
above, I have chosen to include a number of concepts fostered by these discussions, in
the curriculum. I was interested in equitable participation and full consensus within
democratically functioning teams focused on innovation. The curriculum teaches
processes chosen to foster, creativity, innovation and synergy through consensus. It is
based on the view that the global human family is composed of individuals who may differ
in ontology, epistemology, methods and ethics, but as individual persons, are equally
valuable.
It is likely that as globalisation of problems continues and complexity increases,
collaboration among that diversity will become increasingly necessary. Experience as a
mediator suggested to me there is increasing need for universal support for solutions to
global problems. That support is easier to achieve when participation in choosing and
developing solutions is accessible to all. Solving some of the more thorny global
difficulties, I thought would require that kind of cooperative action. This curriculum was
developed with these ideals in mind and has evolved into a practical programme of study.
In this curriculum, student teams are able to create wholly cooperative conditions
even within the industrial design program normally reliant upon competition. When learning
a combination of appropriate design methodologies and synergistic processes students
appeared to learn more quickly than I had expected. In lectures and tutorials they learn the
theory of how confrontation and competition can be changed into collaborative action and
are then able to apply it within a structured methodology focused on innovation.
All four of the teaching and learning approaches identified by Fox in his discussion
of pedagogical theories; transfer theory, moulding theory, growth theory, and travelling
theory are implemented. (Fox 1983) Transfer theory often depends on lecture style
education, transferring information from the lecturer to the student. It is founded on the
assumption that the lecturer has information which is otherwise unavailable to the student.
Moulding theory assumes the student needs to be formed into a preconceived image of an
ideal professional; this approach is similar to apprenticeship training. Growth theory
2

supports the reflective self discovery of the learner who directs the outcomes toward self
chosen goals by identifying their own needs. Travelling theory assumes the learner and
teacher are co-participants in education, travelling a terrain familiar to the teacher, but their
shared experience is unique. Each of these theories of teaching and learning has
relevance and is useful in combination with the others. Teaching in this curriculum is
dependent on participatory processes and experiential learning toward competence,
independence and ethical action based on individual choice.
SYLLABUS
Description of the aims of Design Methodology as it read in 2003 as follows:
Aims
Introduction to design as a repeating cycle of analysis, synthesis and evaluation
using a range of techniques in each cycle area. Introduction to different thinking
styles and methods of working effectively with them. Introduction various methods
of approaching design problems. Introduction to interpersonal skills relative to
working in multi-disciplinary, multicultural, or diverse groups. Introduction to
synectics. Introduction to the traditional context of problem solving in design.
Description of the aims of Advanced Design Methodology as it read in 2004 as follows:
Aims
Introduction to the analysis and structuring of criteria for solving complex design
problems within a group context; the use of strategic planning to create a format
leading to form solutions incorporating the use of diagramming; effective
management of interdisciplinary and other diverse groups toward the development
of design solutions.
CURRICULUM IN PRACTICE
The curriculum addresses the students’ senses, intellect, and imagination – or
body, mind and spirit. There are requirements for them to move from thinking, to doing, to
reflecting, in repeated iterations. Journals are used throughout the curriculum. In Design
Methodology, students maintain weekly journals answering sets of phenomenological
questions in four areas – the lectures and tutorials; individual and group work in any
studio; required weekly readings; and an occurrence of their choosing during the week.
They are free to determine what to write about in each area, and can value different
experiences as they wish. Each of their journal entries speak to what happened, what they
did, what they thought, what they felt, what it meant to them and what its significance was.
They are free to use alternate forms of communication if they wish and are encouraged to
be brief. In the majority of cases students chose to write.
3

Out of concern that students have an ample opportunity to be honest in their
journals, the content of what they write isn’t evaluated or judged as long as they address
the questions in some way. Initially I was also concerned that if the journal content wasn’t
assessed they might not take it seriously. In a few cases this seemed to be the case, but,
~90% of students engage the journaling seriously, and are willing to be frank. I have
noticed in the first few weeks, that a number of students test whether they are actually free
to be open with their comments and entries. I make a conscious effort to avoid judgements
and partiality even though I am certain students believe they can identify my biases.
Therefore I also strive to be blatantly frank and actively support diversity of viewpoints in
discussion. Not something I normally do, I now kept a journal similar to that of the students
which helps me reflect on what I did, thought, felt, meant and how it may appear to others.
The design of assessment encourages the evolution of learning rather than judging
the quality or quantity of particular outcomes, journal entries, weekly assignments, or the
team projects. Project outcomes are evaluated through self and peer assessment, and
expert and staff assessment. The criteria are oriented toward functionality, aesthetics and
social content. All students are present during the final presentations where they are able
to identify what they have learned, how successful the projects are, and how well they
addressed the briefs. The specific nature of the learning taking place here does not occur
elsewhere in the industrial design program. Students often say they are surprised and
gratified by what they experience and learn in these subjects.
Before developing this curriculum, I was challenged by this question, “would I be
able to merge pertinent knowledge from diverse disciplines and develop a working
curriculum to educate individuals in the art of collaborative innovation?” Once I was
convinced that I had been successful, other questions emerged.
How quickly could these industrial design students adopt newly introduced
intrapersonal and interpersonal skills?
Could diagramming effectively be used to obviate the more potent obstacles
to communication?
Could students use the form of diagramming that is integral to
Comprehensive Form/Context Synthesis (CF/CS), even though it is very different
from the way they use design drawing as a creation tool?
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How intently would students apply themselves to learning, when they thought
it wouldn’t contribute to their immediate employment upon graduation?
I was pleasantly surprised at the enthusiasm students have demonstrated for the
work in this curriculum in spite of its demanding nature. There are concrete indicators that
this curriculum can be introduced to novices who rapidly become functional at
collaborative innovation. My intention is eventually to open it to students from diverse
disciplines.
Approximately 120 students have participated in this curriculum since 2000. I have
been looking at their work, their journals, and transcripts of interviews which were
conducted with 20% of the Design Methodology, by an independent interviewer with no
connection to myself, the university or students. All of these indicate the curriculum
accomplishes its intended goals. How the experience will affect the life and work of
participants can only be determined in the future.
TEACHING AND LEARNING COMPREHENSIVE FORM/CONTEXT SYNTHESIS
This curriculum comes out of critical examination of existing pedagogy. Maxine
Greene, the noted educational philosopher and advocate of progressive education, states
that individuals bring their own knowledge to the educational environment and that
freedom to choose must be present if society is to move toward democratic peace. She
suggests that "The principles and the context have to be chosen by living human beings
against their own life-worlds and in the light of their lives with others, by persons able to
call, to say, to sing, and - using their imaginations, tapping their courage - to transform."
(Greene 1995:198). I see choosing against ones own life-worlds as a critical issue for
individuals in globalising societies.
Within a global context, there are complex physical and social barriers to social and
ecological sustainability; those problems can be seen to be “wicked problems.” Rowe
describes wicked problems as being “without a definitive formulation, or indeed the very
possibility of becoming fully defined . . . as a corollary to this . . . they [have] no explicit
basis for the termination of problem solving activity – no stopping rule.” (Rowe 1994:41).
Internationalisation and globalisation are increasingly making apparent the expanding
contextual interdependencies of social and ecological conditions and their resulting
frictions and fits.
The structured collaborative process which I teach in Advanced Methodology draws
on past research in design, and on the bodies of knowledge in social science and business
5

concerned with mediation, conflict resolution and group process. It is coherent with
current research in the sciences, particularly in the field of cognitive neurology, and can
best be described as “deep adaptation” or “the type of spatial adaptation which occurs
between neighbouring elements and systems, and which ultimately causes the
harmonious appearance and geometrical cohesion we find in all living matter”(Alexander
2003:14-5). Comprehensive Form/Context Synthesis (CF/CS) evolved from the design
process first introduced by Christopher Alexander in Notes on the Synthesis of Form
(Alexander 1964) and later adapted by Charles Owen into Structured Planning (Owen
2001). When developing CF/CS the comments made by Alexander in his preface to the
paperback edition of his work seemed relevant. “One idea stands out clearly for me as the
most important in the book: the idea of the diagrams.” he stated. (Alexander 1971:preface)
His concern led him as an architect to devise Pattern Language, (Alexander 1977) but
diagramming was dropped from the evolution of this methodology in the field of industrial
design.
When I first introduced diagramming to students in 2000, I asked that they address
aesthetics in their development, because their initial work was confused and unpleasant to
look at. What became apparent in time was that the diagrams themselves began to evolve
as thinking tools through attention to aesthetics. Diagramming became the discussion of
the design issues. The evolution of the diagrams occurs on a conscious and unconscious
level. Diagramming functions as enhanced communication among diverse participants and
precludes some of the more typical communication quagmires occurring in team work.
Neural aesthetics becomes a decision making mechanism enhancing the design
outcomes. Developing an understanding of some of the functions of neural aesthetics is a
surprising and outcome of this research.
Dr. Ramachandran, Director of The Center for Brain and Cognition, University of
California, San Diego, describes his neural aesthetic theories in journal papers and in the
Reith lectures of 2003. (Ramachandran 1999; Ramachandran 2003) These theories and
the work of Howard Gardner on intelligence, expose the idea that people have diverse and
individually complex neural networks that rely on multiple sensory input and different
epistemological processes, and they also have complex inborn neural aesthetic
sensitivities that universally cut across cultural difference and reflect commonality of
perception.
A FEW CONCLUSIONS
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Synergy
The identified structured processes for collaborative groups can increase the
potential for synergy. In every case the outcomes were different than those which might
have occurred individually. In groups that worked diligently to follow the process, the
design outcomes were outstanding and real innovation occurred. In the case of the
Elizabeth Special School project, funding has now been acquired by the school to
implement the design for an outdoor learning centre for children with diverse and often
multiple mental and physical disabilities. The design methodology identified a paradigm
shift in the problem identification and resolution.
Aesthetics
Aesthetics seems to be an early indicator of valid design paths in complex system
problems. This was particular evident in the design resolution of the refugee project which
addresses the global condition of refugees, host countries and aid workers. Discussion on
this point may be found in a chapter I have written for Lifelong Learning and the
Democratic Imagination: Revisioned Justice, Freedom and Community to be published this
year. (Willis 2004)
Structured Collaborative Methodologies
Designers may be able to increase the functional contribution among diverse
disciplines, cultures, and bodies of knowledge seeking to research collaboratively by
applying and facilitating CF/CS or other structured collaborative methodologies that
successfully address ‘wicked” problems’. Early and sustained integration of expert
participation in these kinds of collaborative partnerships is likely to enhance the outcomes.
Traditional approaches to collaboration with experts, often find designers disadvantaged
and forced to prematurely justify what they are doing. CF/CS establishes equal
partnerships of participating experts. The language of the collaborative team is both text
and diagram, logic and creativity; providing an opportunity to draw on the body, mind and
spirit.
Examples of Some of the Student Work from Advanced Methodology 2003
Figure 1 is an example of a student team evolving their diagrammatic discussion of
refugee issues. (Team – L. Dang, E. Diakomichalis, L. Hall, N. Rupena, and M. Szucs)
Their research material was provided by Design For the World (Design-for-the-World
2002). Figure 2 is one of their fifth level sets, and Figure 3 is the final diagram identifying a
7

number of unique and potentially effective design solutions for systems responses to
refugees, both physical and social. The team was able to articulate the complexities of
their solutions for non-team members.

Figure 1 The team (L. Dang, E. Diakomichalis, L. Hall, N. Rupena, and M. Szucs) jointly diagrams as they
work on the problem.
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Figure 2 Level 5 Set diagram – Using the complex visual language esoteric to the team.

Figure 3 final diagrammatic form context solution
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Diagrammatic process as the team described it in their project report:
-describing shifts in their ability to articulate the meaning of the diagrams with
spoken language:
“. . . the full meanings of the diagrams could only
be expressed verbally when all members were
present. . . there came a point where one of us
could look over at another members work and explain
the essential meaning of what they had drawn
without their help. . . we began to realise that
we were beginning to use a similar diagrammatic
language.”
-describing their discussion in the final levels diagramming:
“. . . the process was much faster and aesthetics
became the only thing we had to discuss.”
– describing the development of a ‘group mind’ in the final stages:
“The result or answer to the refugee problem seems
to be logical now that we can look at it on paper .
. . every element we discussed has been
incorporated, often subconsciously.”
- describing the final diagram
“. . . it feels as if the result was clear all
along. Each of us could sense how the basic form of
the final diagram was developing and would
eventually appear.”
A FEW LAST WORDS
Designers may have opportunities to relocate to a core position within an interdisciplinary
group if they take the initiative to shift their activities in collaborative innovation to process
management and facilitation. This is consistent with Nicolescu’s description of
transdisciplinary research and development. (Nicolescu 1997) Voss, suggests,
“Nicolescu’s raison d’etre is to help develop people’s consciousness by means of showing
them how to approach things in terms of what he calls “transdiciplinarity.” He seeks to
address head on the problem of fragmentation that plagues contemporary life. . . “Its goal
is the understanding of the present world, of which one of the imperatives is the unity of
knowledge.” (p.44)” (Voss July 17 2002)
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